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Greif et al. 

To Be Assigned 
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VOLTAGE INTERMEDIATE CIRCUIT CONVERTER 
To Be Assigned 
To Be Assigned 



Assistant Commissioner for Patents 
Washington, DC 20231 



PRELIMINARY AMENDMENT 

Sir: 

Kindly amend the above-identified application before examination as 

follows: 



IN THE SPECIFICATION : 

Please substitute the originally-filed specification with the Substitute 
Specification which is enclosed herewith. A comparison document showing the 
differences between the translation of the originally-filed specification and the enclosed 
Substitute Specification is also enclosed herewith. 
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^IN THE CLAIMS : 

Please amend original claims 1-6 as follows: 

1 . (Amended) A voltage intermediate circuit converter comprising a 1 2- 
pulse input converter liaving two converter elements, a voltage intermediate circuit 
having two capacitors connected electrically in series, and a machine-side three-point 
pulse-controlled converter, wherein the two converter elements are electrically 
conductively connected on a DC-side to a capacitor in the voltage intemiediate circuit, 
and wherein the converter elements have a self-commutated pulse-controlled converter. 

2. (Amended) The voltage intermediate circuit converter according to claim 
1 , wherein the self-commutated pulse-controlled converters are each three-point pulse- 
controlled converters. 

3. (Amended) The voltage intermediate circuit converter according to claim 
1 , wherein each capacitor in the voltage intemiediate circuit is split, with one capacitor 
being associated with the machine-side three-point pulse-controlled converter, and two 
capacitors being associated with a pulse-controlled converter in the input converter. 

4. (Amended) The voltage intermediate circuit converter according to claim 
1 , further comprising a number of series-connected active converter devices in the self- 
commutated pulse-controlled converters in the input converter and a number of series- 
connected active converter devices in the machine-side three-point pulse-controlled 
converter, said number of active converter devices in the self-commutated pulse- 
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fcontrolled converter being equal to the number of active converter devices in tlie 
-machine-side three-point pulse-controlled converter. 

5. (Amended) The voltage intennediate circuit converter according to claim 
4, wherein the number of series-connected active converter devices in the self- 
commutated pulse-controlled converters in the input converter is one less than the 
number of series-connected active converter devices in the machine-side three-point 
pulse-controlled converter. 

6. (Amended) The voltage intermediate circuit converter according to claim 
4, wherein high-voltage insulated gate bipolar transistors are provided as active 
converter devices of the self-commutated pulse-controlled converters in the input 
converter and in the machine-side three-point pulse-controlled converter. 



NY02:360911.1 



A34860-PCT-USA (071308.0283) 

PATENT 



REMARKS 



By this Preliminary Amendment, applicants amend originally-filed claims 1-6 
to comply with the U.S. Patent and Trademark Office practice and standards. No new 
matter has been added to the application. Amendments to the claims do not address 
any issues of patentability, and the amended claims are provided to place the 
application in better condition for allowance. 

Likewise, the amendments to the specification are provided to connect 
grammatical and syntactical errors in the originally filed application. No new matter has 
been introduced into the application. 

The amendments to the "Claims" are reflected in the attached "Version With 
Marked Changes Made." 



Favorable consideration on the merits is respectfully requested. 




Respectfully submitted 



Dated: December 11, 2001 



BAKER BOTTS L.L.P. 

30 Rockefeller Plaza, 44th floor 

New York, New York 101 12-0228 

(212)408-2562 
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Version With Marked Changes Made 

mWE etehmCLAIMi 

1 . A voltage intermediate circuit converter tevi ^comnrising a 12~pulse input converter which 
b ehaving two converter elements, having a voltage intermediate circuit which hash mM two 
capacitors which are connected electrically in series, and having a machine-side three-point 
pulse-controlled converter-(44), wit hwherein the two converter elements of the input converter 
b^Hft gare electrically conductively connected on fee§ DC-side to a respective capacitor in the 
voltage intermediate circuit, characterized in tha t and wherein the converter elements of the input 
converter have a respective self-commutated pulse-controlled converter. 

2. The voltage intermediate circuit converter as claimed i n according to claim 1, characterized in 
fea twherein the self-commutated pulse-controlled converters are each three-point pulse- 
controlled converters. 

3. The voltage intermediate circuit converter as claimed in claims 1 and 2, characterized in 
tba: taccording to claim L wherein each capacitor in the voltage intermediate circuit is split-sueh 
tha t, with one capacitor i sbeing associated with the machine-side three-point pulse-controlled 
converter, and two capacitors a ^being associated with a pulse-controlled converter in the input 
converter. 

4. The voltage intermediate circuit converter as claimed in one of the above - mentioned claims, 
characterized in that th e accordin^ to claim 1. further co mprising a number of series-connected 
active converter devices in the self-commutated pulse-controlled converters in the input converter 
ib sand a number of series-connected active converter devices in the machine-side three-point 
nulse-controUed converter, said number of active converter devices in the self-co mmutated nulse- 
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controlled converter being equal to the number of GorioD connected a ctive converter devices in 
^e machine-side three-point pulse-controlled converter. 

5. The voltage intermediate circuit converter as claimed in one of claims 1 to 3, characterized in 
fea taccording to claim 4. wherein the number of series-connected active converter devices in the 
self-commutated pulse-controlled converters in the input converter is one less than the number of 
series-connected active converter devices in the machine-side three-point pulse-controlled 
converter. 

6. The voltage intermediate circuit converter as claimed in one of the above m e ntioned 
claims, cha r acterized in tha t according to claim 4. v^herein high-voltage insulated gate bipolar 
transistors are provided as active converter devices of the self-commutated pulse-controlled 
converters in the input converter and in the machine-side three-point pulse-controlled converter. 
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TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, TOMAS GREIF and MATTHIAS SPITZ, citizens of 
Germany, whose post office addresses are Muehlleite 4, 91341 Roettenbach, Germany; 
and Buchleithe 53, 91086 Aurachtal, Germany; respectively, have made an invention in: 

VOLTAGE INTERMEDIATE CIRCUIT CONVERTER 
of which the following is a 

SUBSTITUTE SPECIFICATION 

FIELD OF THE INVENTION 
[0001] The invention relates to a voltage intermediate circuit converter having a 

12-pulse input converter, a voltage intermediate circuit and a machine converter using 
three-point switching. 

BACKGROUND OF THE INVENTION 
[0002] A converter of the type described above is disclosed in the German 

magazine "etz", Issue 20, 1998, pages 10 to 12. This voltage intermediate circuit converter 
has, in its standard version, a 12-pulse diode rectifier, wharein the diode rectifier elements 
are each coimected to a secondary winding of a Ihree-winding transformer. On the DC- 
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side, the diode rectifier elements are each linked to a capacitor in a voltage intermediate 
circuit, which has two capacitors which are connected electrically in series. Such an input 
converter is referred to as a diode jfront end (DFE). In most cases, such a diode front end 
satisfies the requirements for the mains system power factor and harmonic content. If 
mains feedback effects are subject to more stringent requirements, then a 24-pulse input 
converter is available. 

[0003] A voltage intermediate circuit converter which has a self-commutated 

pulse-controlled converter as the input converter is described in the German magazine 
"Engineering and automation", Issue 1-2, 1998, pages 8 and 9. Like the machine-side 
pulse-controlled converter, this input converter is in the form of a three-point pulse- 
controlled converter. The voltage intermediate circuit is formed by two capacitors which 
are electrically connected in series. This input converter circuit option is also referred to as 
an active front end (AFE). An active front end allows four-quadrant operation (driving and 
regenerative braking in both rotation directions). This active input converter not only 
allows a power factor of cos cp = 1 to be achieved, but also allows the wattless component 
of other loads to be compensated for in the mains system, at least as far as power margins 
are concemed. If the active front end is equipped with an input filter, virtually harmonic- 
free operation from the mains system is also possible. 

[0004] A diode front end has the disadvantage that four-quadrmt operation is not 

possible without fiirther complexity. The additional complexity is that a break chopper is 
required for generator operation, by means of which the generated energy is converted 
into heat in a breaking resistance. The use of 12-pulse and 24-pulse diode front ends 
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means that 5th, 7th, 1 1th and 13th harmonics, and 5th, 7th, 13th, 23rd and 25th harmonics, 
respectively, are suppressed. In the 24-pulse embodiment of the diode front end, the 
complexity on the input side is twice that of the 12-pulse embodiment of the diode front 
end, which means that it is not just the space requirement that increases. 
10005] An active front end has the disadvantage that the 5th, 7th, 1 1th and 13th, etc. 

harmonics occur, depending on the number of pulses, the amplitudes of which can at least be 
minimized by means of an optimized pulse pattem. Furthermore, the active front end is more 
complex than a diode front end owing to the number and configuration of the components. 
Since, in design terms, the active front end corresponds to the machine-side self-commutated 
pulse-controlled converter, a voltage intermediate circuit converter with an active front end 
occupies a larger amount of space than a voltage intermediate circuit converter with a 12-pulse 
diode front end. 

SUMMARY OF THE INVENTION 
[0006] The present invention is based on the object of specifying a voltage 

intermediate circuit converter having an input converter designed so that the harmonics 
which occur on the mains system side are kept as low as possible, and with minimal 
complexity. 

[0007] Since the converter elements of the 12-pulse input converter are each self- 

commutated pulse-controlled converters, the advantages of a diode front end are combined 
with those of an active front end. This means that the harmonic currents of the 5th, 7th, 
17th and 19th harmonics are suppressed on the mains system side of the voltage 
intermediate circuit converter without the optimized pulse pattems of the self-commutated 
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pulse-controlled converters being optimized to these harmonics. Since the two converter 
elements are in the same operating state, their pulse pattems are the same. This optimized 
pulse pattem can now be optimized such that the amplitudes of the harmonic currents of 
the 1 1th, 13th, 25th, etc. harmonics are minimized. 

[0008] A further advantage of this input converter according to the present 

invention is evident at very high voltages. The converters for standard medium voltages 
have two or more active converter devices connected in series for a voltage value above 
3,3 kV. Since the input converter according to the invention has two identical self- 
commutated pulse-controlled converters, which are connected electrically in series, the 
number of converter elements connected in series is equal to or one less than the number 
of machine converters connected in series. With the standard medium voltage of 4.16 kV, 
the input converter of a voltage intermediate circuit converter according to the invention 
has precisely the same number of active converter devices as an input converter in the 
active front end configuration. Low blocking-capabiUty semiconductor switches, which 
can be operated at a higher switching frequency or can be used at higher current levels, 
can be used as the active conductor devices, with precisely the same number connected in 
series. The design of the phase modules is both simple and space-saving, with the number 
of items connected in series being reduced by one. 

BRIEF DESCRIPTION OF THE DRAWING 
[0009] The present invention is described in greater detail in connection with the 

drawings which schematically show an embodiment of the input converter, and in which: 
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Figure 1 illustrates a block diagram of a standard version of a voltage 
intermediate converter; 

Figure 2 illustrates a block diagram of an input converter according to the 
invention for a voltage intermediate circuit converter as shown in Figure 1; and 

Figures 3-5 each illustrate one phase module of a machine converter of a 
voltage intermediate circuit converter with 1, 2 and 3 items connected in series. 

DETAILED DESCRIPTION OF THE INVENTION 
[0010] Figure 1 shows a block diagram of a standard version of a voltage 

intermediate circuit converter of a generic type with a 12-pulse input converter 2. The two 
converter elements 4 and 6 of this input converter 2 are each 6-pulse diode rectifiers. Each 
converter element 4 or 6 is linked on the DC-side to a respective capacitor 8 or 10 in a 
voltage intermediate circuit 12. Since these two capacitors 8 and 10 are connected 
electrically in series, this voltage intermediate circuit 12 has three potentials C, M and D. 
Furthermore, this voltage intermediate circuit converter has a machine converter 14 with 
the AC-side outputs R, S, T being connected to a three-phase machine 16. On the DC-side, 
the machine converter 14 is electrically conductively connected to the three potentials C, 
M and D of the voltage intermediate circuit 12. High- voltage insulated gate bipolar 
transistors (HV-IGBTs) are provided as active converter devices for the machine converter 
14. The machine converter 14 uses three-point switching. The converter elements 4 and 6 
of the input converter 2 are electrically conductively connected on the AC-side to a 
secondary winding 18 or 20 of a three-winding transformer 22. On the primary side, this 
three-winding transformer 22 is Hnked to a three-phase mains system 24. 
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[0011] Figure 2 shows a block diagram of an embodiment of the input converter 2 

of the present invention. This input converter 2 has respective self-commutated pulse- 
controlled converters 4i and 6i as the converter elements 4 and 6, respectively. These two 
pulse-controlled converters 4i and 6\ use three-point switching in the same way as the 
machine-side three-point pulse-controlled converter 14, with HV-IGBTs likewise being 
used as the active converter devices. On the AC-side, the connections Ul, VI, Wl of the 
self-commutated pulse-controlled converter 4i are linked to the secondary winding 18 of 
the three-winding transformer 22. On the AC-side, the connections U2, V2, W2 of the 
self-commutated pulse-controlled converter 6i are connected to the secondary winding 20 
of the three-winding transformer 22. 

[0012] Figure 2 also shows the voltage intermediate circuit 12 in more detail. The 

two capacitors 8 and 10 of this voltage intermediate circuit 12 are each subdivided into 
three capacitor elements 8i, 82, 83 and Id, IO2, IO3. In this case, the two capacitor 
elements 82, 83 and IO2, IO3 are connected electrically in series, and this series circuit is 
then connected electrically in parallel with the respective capacitors 81 and lOi. The 
junction point between the two series-connected capacitors 82, 83 and IO2, IO3 form a 
medium-voltage potential Ml or M2, respectively, for the respective three-pomt pulse- 
controlled converters 4i and 61. These two series circuits of capacitor elements 82, 83 and 
IO2, IO3 are also connected electrically in series. The junction point between these two 
series cu-cuits is connected to the central voltage M of the voltage intermediate circuit 12. 
Since the capacitors 8 and 10 in the voltage intermediate circuit 12 are each subdivided 
into a number of capacitor elements 81, 82, 83 and Id, IO2, IO3, the capacitor elements 81 
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and lOi can be physically associated with the machine converter 14, and the capacitor 
elements 82, 83 and IO2, IO3 can be physically associated with the self-commutated pulse- 
controlled converter 4i, 61 in the input converter 2. 

[0013] Figure 3 shows a phase module of the machine converter 14, which has 

four active converter devices Tl, T2, T3 and T4 using three-point switching. Each active 
converter device Tl to T4 has only one semiconductor switch, in particular an HV-IGBT. 
The number of series connected items in this embodiment is therefore one. This phase 
module can accommodate a maximum DC voltage Uzk of 3.8 kV between its DC 
potentials C and D, This DC voltage Uzk is produced by the input converter 2. Since the 
two converter elements 4i and 61 are identical and are coimected electrically in series on 
the DC-side, each converter element 4\ and 61 produces half the intermediate circuit 
voltage Uzk, amounting to 1.9 kV. However, since the phase module has twice the 
withstand voltage, low blocking-capabihty semiconductor switches can be used, in 
comparison to the phase module of the machine-side three-point pulse-controlled 
converter 14. These low blocking-capabihty HV-IGBTs can be operated at a higher 
switching frequency, or at a higher current level 

[0014] Figure 4 shows a phase module, whose active converter devices Tl and T4 

each have two semiconductor switches, in particular HV-IGBTs. In this case, the number 
of items connected in series is two (2). A maximum DC voltage Uzk of 6.8 kV can occur 
between the DC potentials C and D. In a voltage intermediate circuit converter as shown 
in Figure 1, and having an input converter 2 according to the invention, the phase modules 
of the machine-side three-point pulse-controlled converter 14 are designed as shown in 
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Figure 4, and the phase modules of the converter elements 4i and 61 in the input converter 
2 are designed as shown in Figure 3. 

[0015] Figure 5 shows a phase module in which the active converter devices T 1 to 

T4 each have three semiconductor switches, in particular HV-IGBTs. The number of these 
active converter devices connected in series is three. In this phase module, with three 
items connected in series, it is possible for a maximum DC voltage Uzk of 10 kW to be 
dropped between or across the potentials C and D. hi a voltage intermediate circuit 
converter for a standard medium voltage of 6 kV, the phase modules of the machine 
converter 14 are designed as shown in Figure 5, and the phase modules of the converter 
elements 4i and 61 in the input converter 2 are designed as shown in Figure 4. 
[0016] The number of items connected in series in the converter elements 4i and 

61 in comparison to the number of items connected in series in the machine converter 14 is 
thus one less beyond a standard medium voltage of 3.3 kV. The phase modules of the 
converter elements 4, and 61 are therefore less complex than the phase modules in the 
machine converter 14. hi a voltage intermediate circuit converter for the medium voltage 
of 4.16 kV, the number of semiconductor switches in the two converter elements 4i and 61 
in the input converter 2 is equal to the number of semiconductor switches in the input 
converter 2 in the active front end embodiment. This means that, 5th, 7th, 17th and 19th 
harmonics are eliminated just by the circuitry, and without having to increase the number 
of semiconductor switches. 
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30 ROCKEFELLER PLAZA 
NEW YORK, NEW YORK 10112 



TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, TOMAS GREIF and MATTHIAS SPITZ, citizens of 
Germany, whose post office addresses are Muehlleite 4, 91341 Roettenbach, Germany; 
and Buchleithe 53, 91086 Aurachtal, Germany; respectively, have made an invention in: 

VOLTAGE INTERMEDIATE CIRCUIT CONVERTER 
of which the following is a 

SPECIFICATION 

FIELD OF THE INVENTION 
[0001] The invention relates to a voltage intermediate circuit convater as claimed in the 
precharactcrizing clause of claim 1 . h aving a 12-Dulse input converter.- fe f a voltage 
intermed iate circuit converte r aid a machine converter using three-point switching. 

BACKGROUND OF T ljE JNyEKTlQ N 
[0002] A converter such as this is known fro m of the tvoe described above is disclosed in 
^ German magazine "etz". Issue 20, 1998, pages 10 to 12. This knewTj-voltage 
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intemediate circuit converter has, in the^ standard version, a 12-pulse diode rectifier, 
vv^esewherein the diode rectifier elements are each connected to a secondary winding of a 
three-winding transformer. On the DC-side, the diode rectifier elements are each linked to 
a capacitor in a voltage intermediate circuit, which has two capacitors which are 
connected electrically in series. Such an input converter is alse-referred to as a diode front 
end (DFE). In most cases, such a diode front end satisfies the requirements for the mains 
system power factor and hannonic content. If mains feedback effects are subject to more 
stringent requirements, then a 24-pulse input converter is available. 
[0003] A voltage intermediate circuit converter which has a self-commutated pulse- 
controlled converter as the input converter is known from descrihed m the. German 
magazine "Engineering and automation". Issue 1-2, 1998, pages 8 and 9. Like the 
machine-side pulse-controlled converter, this input coTiverter is in the form of a three- 
point pulse-controlled converter. The voltage intermediate circuit is formed by two 
capacitors which are electrically connected in series. This input converter circuit option is 
also referred to as an active front end (AFE). An active front end allows four-quadrant 
operation (driving and regenerative braking in both rotation directions). This active input 
converter not only allows a power factor of cos cp = 1 to be achieved, but also allows the 
wattless component of other loads to be compensated for in the mains system, at least as 
far as power margins are concerned. If the active front end is equipped with an input 
filter, virtually harmonic-free operation from the mains system is also possible. 
[0004] A diode front end has the disadvantage that four-quadrant operation is not possible 
without fiirther complexity. The additional complexity is that a break chopper is required 
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for generator operation, by means of which the generated energy is converted into heat in 
a breaking resistance. The use of 12-pulse and 24-pulse diode front ends means that 5th, 
7th, 1 1th and 13th harmonics, and 5th, 7th, 13th, 23rd and 25th harmonics, respectively, 
are suppressed, hi the 24-pulse embodiment of the diode front end, the complexity on the 
input side is twice that of the 12-pulse embodiment of the diode front end, which means 
that it is not just the space requirement that increases. 

[0005] An active front end has the disadvantage that the 5th, 7th, 1 1th and 13th, etc. 
harmonics occur, depending on the number of pulses, ^w4iese^ amplitudes r of which can 
at least be minimized by means of an optimized pulse pattern. Furthermore, the active 
front end is more complex than a diode front end owing to the number and configuration 
of the components. Since, in design terms, the active front end corresponds to the 
machine-side self-commutated pulse-controlled converter, a voltage intermediate circuit 
converter with an active front end occupies a larger amount of space than a voltage 
intermediate circuit converter with a 12-pulse diode front end. 

SUMMARY OF THE INVENTTON 
[0006] The ^^invention is-iaew based on the object of specifying a voltage 
intermediate circuit converter wbes ehaving an input converter-w designed mehm that the 
harmonics which occur on the mains system side are kept as low as possible, and with 
ttttemmm^ complexity. 

^^^^ This objoct i d achiovod according to tho mvontion by tho oharactorizing 

features of claim 3 . 



NY02:360910.1NY02:36eO1 ^360015.2 3 
COMPARISON 



A34860-PCT-USA (071308.0283) 
PATENT 

[0007] {OOOSj-Since the converter elements of the 12-pulse input converter are 

each self-commutated pulse-controlled converters, the advantages of a diode jfront end are 
combined with those of an active front end. This meaas that the harmonic currents of the 
5th, 7th, 17th and 19th harmonics are suppressed on the mains system side of the voltage 
intermediate circuit converter without the optimized pulse patterns of the self-commutated 
pulse-controlled converters being optimized to these smd-harmonics. Since the two 
converter elements are in the same operating state, their pulse pattems are the same. This 
optimized pulse pattern can now be optimized such that the amplitudes of the harmonic 
currents of the 1 1th, 13th, 25th, etc. harmonics are minimized. 

[0008] {0009}-A further advantage of this input converter according to the present 

invention f or a v eltage- iiilerm-edl-ai e circuit converter is evident at very high voltages. The 
converters for standard medium voltages have two or more active converter devices 
connected in series for a voltage value above 3.3 kV. Since the input converter according 
to the invention has two identical self-commutated pulse-controlled converters, which are 
connected electrically in series, the number of converter elements connected in series is 
equal to or one less than the number of machine converters connected in series. With the 
standard medium voltage of 4.16 kV, the input converter of a voltage intermediate circuit 
converter according to the invention has precisely the same number of active converter 
devices as an input converter in the active front end configuration. Low blocking- 
capability semiconductor switches, which can be operated at a higher switching frequency 
or can be used at higher current levels, can be used as the active conductor devices, with 
precisely the same number connected in series. The design of the phase modules is 
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smstefboth simple andnffiwe space-saving, with the number of items connected in series 
being reduced by one. 

i^^i^ AdvantageouD embodiments of tho input oonvcrter can b o found in the 

dependent claims 2 to 6; 

BRIEF DESCRIPTION OF THE DRAWING 
f 00091 f 001 1 lln ord e r to explain tho T he present invention is described in 

ffiOfe^^ detai l, refer o nco ohould be made t o in connection with the df^vfefe drawings 
which shows oncschematically show an embodunent of the input converter according to 
the invention, schomatioally , and m which: 

Figure 1 sbewsillustrates a block diagram of a standard version of a voltage 
intermediate converte r - of this generic type ; 

Figure 2 ^ewsillustrates a block diagram of an input converter according 
to the invention for a voltage intermediate circuit converter as shown m Figure 1; and 

Figures 3-5 each sfeewjU^^g one phase module of a machine converter 
of a voltage uitermediate circuit converter with 1, 2 and 3 items connected in series. 

DETAILED DESCRTPTION OF THE INVENTION 
[001 0] fWt^f Figure 1 shows a block diagram of a standard version of a voltage 
intermediate circuit converter of tMsa generic type with a 12-pulse input converter 2, The 
two converter elements 4 and 6 of this input converter 2 are each 6-pulse diode rectifiers. 
Each converter element 4 or 6 is linked on the DC-side to a respective capacitor 8 or 10 m 
a voltage intermediate circuit 12. Smce these two capacitors 8 and 10 are connected 
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electrically in series, this voltage intermediate circuit 12 has three potentials C, M and D. 
Furthermore, this voltage intermediate circuit converter has a machine converter 14, to 
^j^4^14 with the AC-side outputs R, S, T being connecteH to a three-phase machine 16 is 
oonnootod.I 4 On the DC-side, te^fi machiue converter 14 is electrically conductively 
connected to the three potentials C, M and D of the voltage intermediate circuit 12. High- 
voltage insulated gate bipolar transistors (HV-IGBTs) are provided as active converter 
devices for the machine converter 14. The machine converter 14 uses three-point 
switching. The converter elements 4 and 6 of the input converter 2 are electrically 
conductively connected on the AC-side to a Fe^eetive-secondary winding 18 or 20 of a 
three-winding transformer 22. On the primary side, this three-winding transformer 22 is 
Hnked to a three-phase mains system 24. 

W^l f0013}-Figure 2 shows a block diagram of an advantag o oua embodiment^ 

according to of th e input converter ?. nf fbp p rpg^r^t invention, of an input oonvortor2.. 
This input converter 2 has respective self-commutated pulse-controlled converters 4i and 
6i as the converter elements 4 and 6, respectively. These two pulse-controlled converters 
4i and 6, use three-point switching in the same way as the machine-side three-point pulse- 
controlled converter 14, with HV-IGBTs Ukewise being used as the active converter 
devices. On the AC-side, the connections Ul, VI, Wl of the self-commutated pulse- 
controlled converter 4i are linked to the secondary winding 18 of the three-winding 
transformer 22. On the AC-side, the connections U2, V2, W2 of the self-commutated 
pulse-controlled converter 6i are connected to the secondary winding 20 of the three- 
winding transformer 22. 
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122121 [001 i] Thio illuotration in F igure 2 also shows the voltage intermediate 

circuit 12 in more detail. The two capacitors 8 and 10 of this voltage intermediate circuit 
12 are each subdivided into three c^acitor elements 8i, 82, 83 and lOi, IO2, IO3. In this 
case, the two capacitor elements 82, 83 and IO2, IO3 are connected electrically in series, 
and this series circuit is then connected electrically in parallel with the respective 
c^acitors 81 and lOi. The junction point between the two series-connected capacitors 82, 
83 and IO2, IO3 form a medium-voltage potential Ml or M2, respectively, for the 
respective three-point pulse-controlled converters 4i and 61. These two series circuits of 
capacitor elements 82, 83 and IO2, IO3 are also connected electrically in series. The 
junction point between these two series circuits is connected to the central voltage M of 
the voltage intermediate circuit 12. Since the capacitors 8 and 10 in the voltage 
intermediate circuit 12 are each subdivided into a number of capacitor elements 81, 82, 83 
and lOi, IO2, IO3, the capacitor elements 81 and lOi can be physically associated with the 
machine converter 14, and the capacitor elements 82, 83 and IO2, IO3 can be physically 
associated with the self-commutated pulse-controlled converter 4i, 61 in the input 
converter 2. 

IMlil fOOMj-Figure 3 shows a phase module of the machine converter 14, which 

has four active converter devices Tl, T2, T3 and T4 using three-point switching. Each 
active converter device Tl to T4 has only one semiconductor switch, in particular an HV- 
IGBT. The number of series connected items in this embodiment is therefore one. This 
phase module can accommodate a maximum DC voltage Uzk of 3,8 kV between its DC 
potentials C and D. This DC voltage Uzk is produced by the input converter 2. Since the 
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two converter elements 4i and 61 are identical and are connected electrically in series on 
the DC-side, each converter element 4i and 6i produces half the intermediate circuit 
voltage UzK, amounting to 1.9 kV. However, since the phase module has twice the 
withstand voltage, low blocking-capability semiconductor switches can be used, in 
comparison to the phase module of the machine-side three-point pulse-controlled 
converter 14. These low blocking-capabihty HV-IGBTs can be operated at a higher 
switching frequency, or at a higher current level. 

|Qfll£ fOW^Figure 4 shows a phase module, whose active converter devices Tl 
and T4 each have two semiconductor switches, in particular HV-IGBTs. hi this case, the 
number of items connected in series is 3 rtwo (2). A maximum DC voltage Uzk of 6.8 kV 
can occur between the DC potentials C and D. hi a voltage intermediate circuit converter 
as shown in Figure 1, ^having an mput converter 2 according to the invention, the 
phase modules of the machme-side three-point pulse-controlled converter 14 are designed 
as shown in Figure 4, and the phase modules of the converter elements 4i and 61 in the 
input converter 2 are designed as shown in Figure 3. 

IflMH {OOtTf-Figure 5 shows a phase module whes ein which the active converter 

devices Tl to T4 each have three semiconductor switches, in particular HV-IGBTs. The 
number of tiiese active converter devices connected in series is three. this phase 

module, with three items connected in series, it is possible for a maximum DC voltage 
Uzk of 10 kW to be dropped between or across the potentials C and D. hi a voltage 
intermediate circuit converter for a standard medium voltage of 6 kV, the phase modules 
of the machine converter 14 are designed as shown in Figure 5, and the phase modules of 
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the converter elements 4i and 61 in the input converter 2 are designed as shown in Figure 
4. 

\90U] fOWSJ-The number of items connected in series in the converter elements 

4i and 61 in comparison to the number of items connected in series in the machine 
converter 14 is thus one less beyond a standard medium voltage of 3.3 kV. The phase 
modules of the converter elements 4i and 6i are therefore less complex than the phase 
modules in the machine converter 14. hi a voltage intermediate circuit converter for the 
medium voltage of 4.16 kV, the number of semiconductor switches in the two converter 
elements 4i and 61 in the input converter 2 is equal to the number of semiconductor 
switches in the input converter 2 in the active front end embodunent. This means that, 5th, 
7th, 17th and 19th harmonics are ehmmated just by the circuitry, and without havmg to 
increase the number of semiconductor switches. 
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A¥eWE Qaim ^CLAIM: 

1 . A voltage intermediate circuit converter teyg bgcomprising a 12-pulse input 
converter which has h aving two converter elenients,-tev4Hg a voltage intermediate circuit 
which has h avin^ two capacitors which are connected electrically in series, and having a 
machine-side three-point pulse-controlled converter-(44), wit bwherein the two converter 
elements of the input converter being aie electrically conductively connected on iie§ DC- 
side to a r es p ect i ve capacitor in the voltage intermediate circuit, chara e te rized in t hatand 
wherein the converter elements of the input converter have a r e spectiv e self-commutated 
pulse-controlled converter, 

2. The voltage intermediate circuit converter as clai m ed i n according to claim 
1, characteriz e d in tha t wherein the self-commutated pulse-controlled converters are each 
three-point pulse-controlled converters. 

3 . The voltage intermediate circuit converter a s cl aimed in claims 1 and 2, 
characterized in that accordin g to cl aim L wherein each capacitor in the voltage 
intermediate circuit is spli t such that , with one capacitor i sbeing associated with the 
machine-side three-point pulse-controlled converter, and two capacitors a^ ebeing 
associated with a pulse-controlled converter in the input converter. 

4. The voltage intermediate circuit converter as claimed in one of the above 
mentioned claims, characterized in that the according to claim 1, further comprising a 
nxmiber of series-connected active converter devices in the self-commutated pulse- 
controlled converters in the input converter kand a number of series-coimected active 
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converte r devices i n the machine-sid e three-point pulse-controlled converter, said number 
of active c onverter devices in the self-commutated pulse-controlled converter being equal 
to the number of series connected active converter devices in the machine-side three-point 
pulse-controlled converter. 

5. The voltage intermediate circuit converter as claimed in one of claims 1 to 
3, characterized in that according to claim 4 , wherein the number of series-connected 
active converter devices in the self-conmiutated pulse-controlled converters in the input 
converter is one less than the number of series-connected active converter devices in the 
machine-side three-point pulse-controlled converter. 

6. The voltage intermediate circuit converter as claimed in one of the above 
mentioned claims, characterized in that according to claim 4> wherein high-voltage 
insulated gate bipolar tr^sistors are provided as active converter devices of the self- 
commutated pulse-controlled converters in the input converter and in the machine-side 
three-point pulse-controlled converter. 
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ABSTRACT 

The invention relates to a voltage intermediate circuit converter having a 
12-pulse input converter, having a voltage intermediate circuit and having a machine 
converter using three-point switching. According to the invention, the two converter 
elements of the input converter have a respective self-commutated pulse-controlled 
converter. An input converter is thus obtained, which links the advantages of a diode front 
end and an active front end with one another. 



NY02:360910,1 



GR 99 P 3399 



- 1 - 



10/009811 
i531Rec'dPCr/PTC 11 DEC 2001 



Description 

Vol t age intermediate circuit c onverter 

The invention relates to a voltage intermediate circuit 
converter as claimed in the precharacterizing clause of 
claim 1. 

A converter such as this is known from German magazine 
"etz". Issue 20, 1998, pages 10 to 12. This known voltage 
intermediate circuit converter has, in the standard 
version, a 12 -pulse diode rectifier, whose diode 
rectifier elements are each connected to a secondary 
winding of a three-winding transformer. On the DC- side, 
the diode rectifier elements are each linked to a 
capacitor in a voltage intermediate circuit, which has 
two capacitors which are connected electrically in 
series. Such an input converter is also referred to as a 
diode front end (DFE) , In most cases, such a diode front 
end satisfies the requirements for the mains system power 
factor and harmonic content. If mains feedback effects 
are subject to more stringent requirements, then a 24- 
pulse input converter is available. 

A voltage intermediate circuit converter which has a 
self -commutated pulse-controlled converter as the input 
converter is known from German magazine "Engineering and 
automation". Issue 1-2, 1998, pages 8 and 9. Like the 
machine-side pulse-controlled converter, this is in the 
form of a three-point pulse-controlled converter. The 
voltage intermediate circuit is formed by two capacitors 
which are electrically connected in series. This input 
converter circuit option is also referred to as an active 
front end (AFE) . An active front end allows four -quadrant 



GR 99 P 3399 



- 2 - 



operation (driving and regenerative braking in both 
rotation directions) . This 
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active input converter not only allows a power factor of 
cos 9 = 1 to be achieved, but also allows the wattless 
component 
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of other loads to be compensated for in the mains system, 
at least as far as power margins are concerned. If the 
active front end is equipped with an input filter, 
virtually harmonic- free operation from the mains system 
is also possible. 

A diode front end has the disadvantage that four-quadrant 
operation is not possible without further complexity. The 
additional complexity is that a break chopper is required 
for generator operation, by means of which the generated 
energy is converted into heat in a breaking resistance. 
The use of 12 -pulse and 24 -pulse diode front ends means 
that 5th, 7th, 11th and 13 th harmonics, and 5th, 7th, 
13th, 23rd and 25th harmonics, respectively, are 
suppressed. In the 24 -pulse embodiment of the diode front 
end, the complexity on the input side is twice that of 
the 12 -pulse embodiment of the diode front end, which 
means that it is not just the space requirement that 
increases . 

An active front end has the disadvantage that the 5th, 7th, 
11th and 13th, etc. harmonics occur, depending on the 
number of pulses, whose amplitudes, can at least be 
minimized by means of an optimized pulse pattern. 
Furtheinnore, the active front end is more complex than a 
diode front end owing to the number and configuration of 
the components. Since, in design terms, the active front 
end corresponds to the machine-side self -commutated pulse- 
controlled converter, a voltage intermediate circuit 
converter with an active front end occupies a larger amount 
of space than a voltage intermediate circuit converter with 
a 12 -pulse diode front end. 

The invention is now based on the object of specifying a 
voltage intermediate circuit converter whose input 
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converter is designed such that the harmonics which occur 
on the mains system side are kept as low as possible, 
with little complexity. 



GR 99 P 3399 



- 4 - 



This object is achieved according to the invention by the 
characterizing features of claim 1. 

Since the converter elements of the 12 -pulse input 
converter are each self -commutated pulse-controlled 
converters, the advantages of a diode front end are 
combined with those of an active front end. This means 
that the harmonic currents of the 5th, 7th, 17th and 19th 
harmonics are suppressed on the mains system side of the 
voltage intermediate circuit converter without the 
optimized pulse patterns of the self -commutated pulse- 
controlled converters being optimized to these said 
harmonics. Since the two converter elements are in the 
same operating state, their pulse patterns are the same. 
This optimized pulse pattern can now be optimized such 
that the amplitudes of the harmonic currents of the 11th, 
13th, 25th, etc. harmonics are minimized. 

A further advantage of this input converter according to 
the invention for a voltage intermediate circuit 
converter is evident at very high voltages. The 
converters for standard medium voltages have two or more 
active converter devices connected in series for a 
voltage value above 3.3 kV. Since the input converter 
according to the invention has two identical self- 
commutated pulse-controlled converters, which are 
connected electrically in series, the number of converter 
elements connected in series is equal to or one less than 
the number of machine converters connected in series. 
With the standard medium voltage of 4.16 kV, the input 
converter of a voltage intermediate circuit converter 
according to the invention has precisely the same number 
of active converter devices as an input converter in the 
active front end configuration. Low blocking-capability 
semiconductor switches, which can be operated at a higher 
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switching frequency or can be used at higher current 
levels, can be used as the active conductor 
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devices, with precisely the same number connected 
series. The design of the phase modules is simpler 
more space-saving, with the number of items connected 
series being reduced by one. 
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Advantageous embodiments of the input converter can be 
found in the dependent claims 2 to 6. 



In order to explain the invention in more detail, 
reference should be made to the drawing, which shows one 
embodiment of the input converter according to the 
invention, schematically, and in which: 



Figure 1 shows a block diagram of a standard version 

of a voltage intermediate converter of this 
generic type, 

Figure 2 shows a block diagram of an input converter 

according to the invention for a voltage 
intermediate circuit converter as shown in 
Figure 1 , and 



Figures 3-5 



each show one phase module of a machine 
converter of a voltage intermediate circuit 
converter with 1, 2 and 3 items connected in 
series . 



Figure 1 shows a block diagram of a standard version of a 
voltage intermediate circuit converter of this generic 
type with a 12 -pulse input converter 2. The two converter 
elements 4 and 6 of this input converter 2 are each 6- 
pulse diode rectifiers. Each converter element 4 or 6 is 
linked on the DC-side to a respective capacitor 8 or 10 
in a voltage intermediate circuit 12 . Since these two 
capacitors 8 and 10 are connected electrically in series, 
this voltage intermediate circuit 12 has three potentials 
C, M and D. Furthermore, this voltage intermediate 
circuit converter has a machine converter 14, to whose 
AC-side outputs R, S, T a three-phase machine 16 is 
connected. On the DC- side, this machine converter 14 is 
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electrically conductively connected to the three 
potentials C, M and D of the voltage intermediate 
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circuit 12 . High-voltage insulated gate bipolar 
transistors (HV-IGBTs) are provided as active converter 
devices for the machine converter 14 . The machine 
converter 14 uses three-point switching. The converter 
elements 4 and 6 of the input converter 2 are 
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electrically conductively connected on the AC-side to a 
respective secondary winding 18 or 20 of a three -winding 
transformer 22. On the primary side, this three-winding 
transformer 22 is linked to a three-phase mains system 
24. 

Figure 2 shows a block diagram of an advantageous 
embodiment, according to the invention, of an input 
converter 2. This input converter 2 has respective self- 
commutated pulse-controlled converters 4i and 6i as the 
converter elements 4 and 6, respectively. These two 
pulse-controlled converters 4i and 6i use three-point 
switching in the same way as the machine -side three -point 
pulse-controlled converter 14, with HV-IGBTs likewise 
being used as the active converter devices. On the AC- 
side, the connections Ul, VI, Wl of the self -commutated 
pulse-controlled converter 4i are linked to the secondary 
winding 18 of the three-winding transformer 22. On the 
AC-side, the connections U2 , V2 , W2 of the self- 
commutated pulse-controlled converter 6i are connected to 
the secondary winding 20 of the three-winding transformer 
22. 

This illustration in Figure 2 also shows the voltage 
intermediate circuit 12 in more detail. The two 
capacitors 8 and 10 of this voltage intermediate circuit 
12 are each subdivided into three capacitor elements 8i, 
82, 83 and lOi, IO2, IO3. In this case, the two capacitor 
elements 82, 83 and IO2/ IO3 are connected electrically in 
series, and this series circuit is then connected 
electrically in parallel with the respective capacitors 81 
and lOi. The junction point between the two series- 
connected capacitors 82, 83 and IO2, IO3 form a medium- 
voltage potential Ml or M2 , respectively, for the 
respective three-point pulse-controlled converters 4i and 
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6i. These two series circuits of capacitor elements 82, 83 
and IO2, IO3 are also connected electrically in series. 
The j unct ion point between 
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these two series circuits is connected to the central 
voltage M of the voltage interinediate circuit 12 . Since 
the capacitors Sand 10 in the voltage intermediate 
circuit 12 are each subdivided into a number of capacitor 
elements 8i, 82, 83 and lOi, IO2, IO3, 
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the capacitor elements 8i and lOi can be physically 
associated with the machine converter 14, and the 
capacitor elements 82, 83 and IO2, IO3 can be physically 
associated with the self -commutated pulse-controlled 
converter 4i, 61 in the input converter 2. 

Figure 3 shows a phase module of the machine converter 
14, which has four active converter devices Tl, T2, T3 
and T4 using three-point switching. Each active converter 
device Tl to T4 has only one semiconductor switch, in 
particular an HV-IGBT. The number of series connected 
items in this embodiment is therefore one. This phase 
module can accommodate a maximum DC voltage Uzk of 3.8 kV 
between its DC potentials C and D. This DC voltage Uzk is 
produced by the input converter 2 . Since the two 
converter elements 4i and 61 are identical and are 
connected electrically in series on the DC-side, each 
converter element 4i and 61 produces half the intermediate 
circuit voltage Uzk/ amounting to 1.9 kV. However, since 
the phase module has twice the withstand voltage, low 
blocking-capability semiconductor switches can be used, 
in comparison to the phase module of the machine- side 
three-point pulse-controlled converter 14. These low 
blocking-capability HV-IGBTs can be operated at a higher 
switching frequency, or at a higher current level. 

Figure 4 shows a phase module, whose active converter 
devices Tl and T4 each have two semiconductor switches, 
in particular HV-IGBTs. In this case, the number of items 
connected in series is 2 . A maximum DC voltage Uzk of 
6.8 kV can occur between the DC potentials C and D. In a 
voltage intermediate circuit converter as shown in Figure 
1, having an input converter 2 according to the 
invention, the phase modules of the machine-side three- 
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in Figure 4, and the phase modules of the 
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converter elements 4i and 6i in the input converter 2 are 
designed as shown in Figure 3 . 

Figure 5 shows a phase module whose active converter 
devices Tl to T4 each have three semiconductor switches, 
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in particular HV-IGBTs. The number of these active 
converter devices connected in series is three. With this 
phase module, with three items connected in series, it is 
possible for a maximum DC voltage Uzk of 10 kW to be 
dropped between or across the potentials C and D. In a 
voltage intermediate circuit converter for a standard 
medium voltage of 6 kV, the phase modules of the machine 
converter 14 are designed as shown in Figure 5, and the 
phase modules of the converter elements 4i and 6i in the 
input converter 2 are designed as shown in Figure 4. 

The number of items connected in series in the converter 
elements 4i and 6i in comparison to the number of items 
connected in series in the machine converter 14 is thus 
one less beyond a standard medium voltage of 3.3 kV. The 
phase modules of the converter elements 4i and 6i are 
therefore less complex than the phase modules in the 
machine converter 14. In a voltage intermediate circuit 
converter for the medium voltage of 4.16 kV, the number 
of semiconductor switches in the two converter elements 4i 
and 6i in the input converter 2 is equal to the number of 
semiconductor switches in the input converter 2 in the 
active front end embodiment. This means that, 5th, 7th, 
17th and 19th harmonics are eliminated just by the 
circuitry, without having to increase the number of 
semiconductor switches . 
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Patent Claims 

1. A voltage intermediate circuit converter having a 12- 
pulse input converter (2) which has two converter 
elements (4, 6), having a voltage intermediate 
circuit (12) which has two capacitors (8, 10) which 
are connected electrically in series, and having a 
machine-side three-point pulse-controlled converter 
(14), with the two converter elements (4, 6) of the 
input converter (12) being electrically conductively 
connected on the DC- side to a respective capacitor 
(8, 10) in the voltage intermediate circuit (12), 
characterized 

in that the converter elements (4, 6) of the input 
converter (12) have a respective self -commutated 
pulse-controlled converter (4i, 6i) . 

2 . The voltage intermediate circuit converter as claimed 
in claim 1, 

characterized 

in that the self -commutated pulse-controlled 
converters (4i, 6i) are each three-point pulse- 
controlled converters. 

3 . The voltage intermediate circuit converter as claimed 
in claims 1 and 2, 
characterized 

in that each capacitor (8, 10) in the voltage 
intermediate circuit (12) is split such that one 
capacitor (8i, lOi) is associated with the machine- 
side three-point pulse-controlled converter (14) , and 
two capacitors (82, 83; IO2, IO3) are associated with 
a pulse-controlled converter (4i, 61) in the input 
converter (12) . 
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4 . The voltage intermediate circuit converter as claimed 
in one of the abovementioned claims, 



ry 
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characterized 

in that the nurnber of series-connected active 
converter devices (Tl, T2, T3, T4) in the self- 
commutated pulse-controlled converters (4i; 6i) in 
the input converter (12) is equal to the number of 
series-connected active converter devices (Tl, T2, 
T3, T4) in the machine -side three -point pulse - 
controlled converter (14) . 
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5. The voltage intermediate circuit converter as claimed 
in one of claims 1 to 3, 

characterized 

in that the number of series-connected active 
5 converter devices (Tl, T2, T3, T4) in the self- 

commutated pulse-controlled converters (4i, 6i) in 
the input converter (12) is one less than the number 
of series-connected active converter devices (Tl, T2, 
T3, T4) in the machine-side three-point pulse- 
10 controlled converter (14) . 

6. The voltage intermediate circuit converter as claimed 
1^ in one of the abovementioned claims, 

characterized 

y 15 in that high- voltage insulated gate bipolar 

^ transistors are provided as active converter devices 

(Tl, T2, T2, T4) of the self -commutated pulse- 
Lj: controlled converters (4i, 6i) in the input converter 

"1^^ (12) and in the machine- side three-point pulse- 

.7? 20 controlled converter (14) . 

m 

. 
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Abstract 

Voltage intermediate circuit converter 

The invention relates to a voltage intermediate circuit 
converter having a 12 -pulse input converter (2) , having a 
voltage intermediate circuit (12) and having a machine 
converter (14) using three-point switching. According to 
the invention, the two converter elements (4, 6) of the 
input converter (2) have a respective self -commutated 
pulse-controlled converter (4i, 6i) . An input converter 
(2) is thus obtained, which links the advantages of a 
diode front end and an active front end with one another. 
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A!s fWfi^ 
an Eides ' 



dass mein Wohnsitz, meine Postanschrift, und meine 
StaatsangehOrigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben 1st) oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 

Spannunaszwischenkreis-Umrichter 



claratlon and Power of Attorney For Patent Application 
rklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



►enannter Erfinder erklare ich hiermit 



deren Beschreibung 

zutreffendes ankreuzen) 
Z] hier belgefugt ist. 
El am 07.06.2000 als 
PCT Internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am . 



PCT/DEOO/01847 



abgeandert wurde (falls tats§chlich abgeSndert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



ich erkenne meine Pfllcht zur Offenbarung irgendwel- 
cher Infomnationen, die fur die Prufung der vorliegen- 
den Anmeldung In Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I belieyej am the original, first and sole inventor (if only 
one^Ti^me is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subjeqj matter which is claimed and for which a patent 
Is sought on the invention entitled ' 



Indirect Voltage Converter 



the specification of which 

(check one) 

□ Is attached hereto. 

lEI was filed on 07.06.2000 as 



PCT international application 
PCT Application No. PCT/DEOO/01847 
and was amended on . 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above Identified specification, including 
the claims as amended by any amendment referred to | 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1 .56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §1 19 of any foreign application(s) 
for patent or inventor's certificate listed below and have I 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that | 
of the application on which priority is claimed: 
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Patent and Trademark Offiqe-U.S. DEPARTMENT OF COMMERCE 



Z 



Form PTO-FB-240 (8-83) 





German Language Declaration 


Prior foreign appplications 
PrioritSt beansprucht 




Prioritv Claimed 


19926979.3 DE 


14.06.1999 


la □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) * Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeidung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeBordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
informationen an, die zwischen dem Anmeldedatum 
der frOheren Anmeldung und dem natlonalen Oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


1 hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application (s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, 1 acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PGT/DEOO/01847 


07.06.2000 


pendina 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Rling Date D, M, Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D.M.Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anbSngig, (patented, pending, 
aufget>en) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemSss Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeidung oder eines 
darauf erteilten Patentes gefahrden konnen. 


1 hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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Form PTO-FB-.240 (8-83) 


Patent and Trademari< Office-U.S DEPARTMENT OF COMMERCE 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanw^lte) und/oder Patent-Agenten mil der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen GeschSfte 
vor dem Patent- und Warenzeichenamt: (Name and 
Registrationsnummer anfuhren) 



German Language Declaration 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact aii 
business in *the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 




Customer No. 21003 



And 1 hereby appoint 



Telefongesprache bitte richten an: 
(Name und Teiefonnummer) 



ect Telephone Calls to: (name and telephone 
number) 

Ext. 



Postanschrift: Send Correspondence to: 

Baker & Botts, L.LP. 
30 Rockefeller Plaza 101 12-0028 New York 
Telephone: (001) 212-408-25 62 and Facsinnile (001) 212-705-50 20 

or 

Customer No. 21003 



Voller Name des einzigen oder ursprQnglichen Erfinders: 

TOMASGREIE- 


Full name of sole or first inventor 

TOMAS GREIF 


Unterschrift des Erfinders / Datum 


Inventor's signature Date 


Wohnsitz ' ' — ^ .a 

RnPTTPMRAQi-j, GERMANY ^ 


Residence 

ROh 1 1 ENBACH, GERMANY 


Staatsangehorigkeit 

Deiutsch 


Citizenship 

German 


Postanschrift 

MUEHLLEITE 4 


Post Office Add ess 

MUEHLLEITE 4 


91341 ROETTENBACH 
Deutschland 


91341 ROETTENBACH 

GERMANY 


Voller Name des zweiten Miterfinders (falls zutreffend): 

MAUhUAS SPITZ y J 


Full name of second joint Inventor, if any: 

MATTHIAS SPITZ 


Unters^ft d^s ErffrK^ers X " / Datum 


Second Inventor's signature Date 


Wohfisitz (y^ 

A^BACMIAL-Deutschland 'D^'^ 


Residence 

AURACHTAL, Germany 


Staatsangehorigkeit 

Deutsch 


Citizenship 

Gernnan 


Postanschrift 

BUCHLEITHE 53 


Post Office Address 

BUCHLEITHE 53 


91086 AURACHTAL, Deutschland 


91086 AURACHTAL, Gemnany 



{Bine entsprechende Infonvationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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